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L3: Entry 64 of 80 File: USPT Sep 2, 1997 

DOCUMENT- IDENTIFIER: US 5662907 A 

TITLE: Induction of anti-tumor cytotoxic T lymphocytes in 
humans using synthetic peptide epitopes 

The present invention relates to compositions and methods for 
treating cancer. The invention provides peptides based on a 9 
residue epitope derived from the product of the 
tumor- associated gene MAGE -3 . The peptide induces CTL that kill 
melanoma and other tumor cells lines. 

BSPR * ^ 
The present invention relates to compositions and methods for 
preventing, treating or diagnosing cancers.. In particular, it 
orovides novel peptides capable of binding major 
histocompatibility complex (MHO molecules and inducing an 
immune response against selected tumor cells. 

pqpp. 

in contrast with the somewhat limited frequency of expression 
of MAGE-1 , the MAGE -2 and MAGE -3 genes are expressed in 
approximately 80-90% of the melanoma lines examined, and also 
in the other tumor types such as breast, colon lung and 
thyroid ^nrprs (zakut et al. (1990) Cancer Res. 53:5-8) . Thus, 
5t would Se attractive to identify peptides derived from the 
MAGE -2 or MAGE -3 gene products which could serve as CTL 
antigens. 

?he R methods may involve contacting the cytotoxic T cells with 
thl immunogenic peptide in vitro and then reintroducing the 
activated cells into a patient with cancer, such as melanoma. 
A?t£na?ive?y the peptides can be used as a vaccine to induce 
an immune response in vivo. A combination of in viyo 
vacSnatLn with adoptive transfer of activated cytotoxic T 
cells can also be used to induce a strong immune response. 



The phrases "isolated" or "biologically pure" refer to material 
which is substantially or .essentially _ free from components 
which normally accompany it as found in its native state. Thus, 
the peptides of this invention do not contain materials 
normally associated with their in situ environment, e.g., MHC I 
molecules on mrigen prp^nfinq cells. ^"^f^^; 
been isolated to a homogenous or dominant band, there are trace 
contaminants in the range of 5-10% of native protein which 
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' • ' co-purify with the desired protein. Isolated peptides of this 
invention do not contain. such endogenous co-purified protein. 



PIGS. 2A and 2B show antigen-specificity and MHC-restriction 
analysis of MAGE- 3 -reactive CTL. FIG. 2A shows cytotoxic 
responses using peptide -loaded target cells and melanoma 
tumors: (.circle-solid.), Steinl in (HLA homozygous, 
Epstein-Barr vlnii-f rnnnfnrmftd ^P^ 1 ?^ 01 ^^^, 1 ^^ ID 
HLA-Al/1, -B8/8) pulsed with MAGE -3 peptide EVDPIGHLY (SEQ ID 
NO.:2); . tangle -solidup .) , Steinlin cells pulsed with MAGE-1 
peptide EADPTGHSY (SEQ ID N0.:1); ( . largecircle ) , Steinlin 
cells with no peptide; (. tangle -soliddn. ) , mel-397 (HLA-Al/25, 
MAGE-3^ (DELTA.), mel- 93 8 (HLA-Al/24, - B7 / 8 , MAGE - 3 + ) ; 
^dLmond. ) mel-888 (HLA-Al/24 , -B22/52 .-Cjl/w7 MAGE-3-) ; 
(.diamond- sol id.), mel : 888 pulsed with MAGE -3 Peptide EVDPIGHLY 
rcpn td no -2)- ( .qradient .) , mel-526 (HLA-A2/3, -B50/62, <- WJ ' 
MAGE-3+)^ FIG. ' 2A demonstrates that CTLs induced with peptide 
EVDPIGHLY (SEQ ID NO.:2) can specifically kill 
MAGE- 3 -expressing melanoma tumor cells. 



Sv^thetic peptides disclosed here can be used therapeutically 
^elicit CTL responses to melanoma, breast, colon, P^ate, 
o? other cells which express proteins (such as the MAGE-3 or 
Zlrv 2 aene products) having the EVDPIGHLY (SEQ ID N0.:2) 
SSope 9 ?his approach can be- used therapeutically either in 
?he fSrm of a peptidic vaccine, or for ex vivo therapy in which 
CTL a?e induced in tissue culture and used for adoptive 

■j m pnnn1-hf.r-apy . 



The Peptides of the present invention and pharmaceutical and 
The peptides u* * f useful for administration to 

II rte invention include 

n t-wr-rnri rancera The expression of the MAOfci-J gene 

canVotterSned u^tandard techniques such as measuring 
the presence of MAGE-3 mRNA in the tumor cells, for example r>y 
PCR or Northern blot analysis. 

DEPR : . M _ Hrip PVDPIGHLY (SEQ ID NO. : 2) can be used 

In^n X e& 

^^^^^^ ^t« e Sure 

£ or rtiiai-L 

fool^u.l o? U pip?ide, f?r P a 60-90 Kg patient. The peptide 
vaccine is administered repetitively ever 2-8 ^eks, 
nreferentially every 3-4 weeks, to boost the CTL response, ine 
numb" of boosts cVn range from 1-10 preferentially 2-4, 
• Spending on the therapeutic effect of the vaccine. ™J 

therapeutic effect of the vaccine is evaluated, for instance, 
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1 * by determining the disappearance, shrinkage, or reduction in 
number of tumor masses. In addition, the effect can also be 
measured by prevention of the establxshment of metastasis, by 
determining the establishment of new tumor masses. This effect 
can be correlated by the presence, or increase of 
MAGE- 3 -specific CTL during and after vaccination. 



Sn another aspect the present invention is directed to vaccines 
which contain as an active ingredient an immunogenically 
effective amount of an immunogenic peptide as described herein. 
The peptide (s) may be introduced into a host, including humans, 
linkedto its owncarrier or as a homopolymer or heteropolymer 
of active peptide units. Such a polymer has the advantage of 
?ncreased immunological reaction and, where different peptides 
are used to make up the polymer, the additional ability to 
induce antibodies and/or CTLs that react with different 
antigenic determinants of the *ims or tumor cells. Useful 
carriers are well known in the art, and include, e.g., 
thyroglobulin, albumins such as bovine serum albumin, tetanus 
toxoid, polyamino acids such as poly (lysine -.glutamic acid) 
hepa^is B Y x±xim core protein, hepatitis B yorus recombinant 
vaccine and the like. The vaccines can also contain a 
physiSlogically tolerable (acceptable) diluent such as water, 
phospha?lbuffered saline, or saline, and further typically 
fiSSto an adjuvant. Adjuvants such as complete or ^complete 
Freund's adjuvant, Montanide ISA-51 (Seppic, Inc., Fairfield, 
N jT aluminum phosphate, aluminum hydroxide alum, saponin 
various bacterially derived products and the like can be used. 
And, as mentioned above, CTL responses can be prim d by 
conjugating peptides of the invention to lipids, such as 
P sub 3 CSS . Upon immunization with a peptide composition as 

to liter infection, or resistant to developing chronic 
infection. 

Alternatively, peptides of the inventio^an be incorporated 
into professional mHgpn-prc<iPn1-imT nel Is (APC) , sucn as 

responses. Specifically, the peptide vaccine could be 
administered together with an optimal dose of IL-2 IL 7 IL 12, 
or any other cytokine, to potentiate the CTL response to a 
peptide of the invention. 



vaccine compositions containing the peptides of the invention 
are administered to a patient susceptible o or otherwise a 
risk of ~»n™»r to elicit an immune response against the antigen 
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and thus enhance the patient's own immune response 
capabilities. Such an amount is defined to be an 
"Snogenically effective dose." In this use the precise 
amounts again depend on the patient's state of health and 
weiaht the mode of administration, the nature of the 
SiSSitES, etc., but generally range from about 1.0 mu g to 
about 5000 .mu.g per 70 kilogram patient, more commonly from 
about 10 .mu.g to about 500 .mu.g mg per 70 kg of body weight. 



DEPR * ^ v» 

For therapeutic or immunization purposes, the peptides of the 
Invent!on P can also be expressed by attenuated viral hosts, such 
as vaccinia or fowlpox. This approach involves the use of 
vaccinia ^ ma as a vector to express nucleotide sequences that 
Incode ?hf£eptides of the invention. Upon introduction into an 
acutely or chronically infected host or into a non- infected 
host, the recombinant vaccinia ylxua expresses the immunogenic 
peptide, and thereby elicits a host CTL response. Vaccinia 
vectors and methods useful in immunization protocols are 
described in, e.g., U.S. Pat. No. 4,722,848, incorporated 
hereS by reference. Another vector is BCG (Bacille Calmette 
Guerin) BCG vectors are described in Stover et al. (Nature 
35! 456-460 (1991)) which is incorporated herein by reference. 
A wide variety of other vectors useful for therapeutic 
administration or immunization of the peptides of the 
invention, e.g., Salmonella typhi vectors and the like, will be 
apparent ^o those skilled in the art from the description 
herein. 



Antigenic peptides may be used to elicit CTL ex vivo , as well . 
t1£ Resulting CTL, can be used to treat tumors in patient s that 
do not respond to other conventional forms of therapy, or will 
not respond to a peptide vaccine approach of therapy. J^vivo 
CTL responses to a particular tumor antigen are induced by 
?ncuba?ing in tissue culture the patient's CTL Precursor cells 
fCTLo) together with a source of mif i gen -prpqpnfmg cell s. APC) 
ind ?ne appropriate immunogenic peptide. In order to optimize 
?he in vS?o Conditions for the generation of specific 
cytotoxic T cells, the culture of stimulator Cells is 
maintained in an appropriate serum containing or serum- free 
medium Various cytokines (either recombinant^ produced or 
naturaily occurring) known to enhance CTL response are also 
used in the incubation medium. Examples include, IL-1, IL-2, 
li-6 Ih-7, and IL-12. Appropriate APC include autologous 
peripheral blood mononuclear cells (PBMC) , preferably 
Sessional •' nnfignn preRenfinq rells such as dendritic 
cells, macrophages, and activated B cells. 



After an appropriate incubation time (typically 1-4 weeks) and 
tne expansion of the antigen specific CTL to high numbers (for 
example from ?0.sup.7 to 10. sup. 11) , the cells are infused 
back ilio the patient, where they will destroy their specific 
target tumor cSJl. The infusion of CTL into cancex pat J«JtB can 
be done together with the administration of cytokines that will 
enhance the in vivo effect of the CTL. For example 
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* ** administration of IL-2 and/or IL-4 together with the CTL will 
prolong the survival and allow further expansion of the CTL in 
vivo. The number of CTL infusions can be between 1-10, 
preferentially between 2 and 5 depending in the therapeutic 
effect of this treatment. 

DEPR • 

Cell 'Lines. The Steinlin cell line (HLA-Al/1, -B8/8) was 
obtained from the American Society for Histocompatibility and 
immunogenetics (ASHI) Cell Repository (Brigham and Women s 
Hospital, Boston, Mass.). The HLA- typed melanoma cell lines 
were provided by S. Rosenberg, National ^?f^ n f^itute NIH 
Bethesda, Md. The breast carcinoma lines HBL-100 and BT-20, and 
the prostate ~.™«r line PC3 were obtained from the American 
Type Tissue Collection (Rockville, Md.). 

DEPR * 

Primary CTL Induction Using Synthetic Peptides. CTL were 
elicited using synthetic peptides in normal blood donor 
volunteers. Informed consent for blood donations was obtained 
from all volunteers. Peripheral blood mononuclear cells (PBMC) 
f^om a normal volunteer (HLA-Al/24, -B8/38, -Cw7) were purified 
by centrifugation in Ficoll-Paque (Pharmacia, Piscataway, 
N j ) Non- transformed lymphoblasts were used as 
y:;;„-p"oo.n^ 7 ™n/ (APC) and were prepared by incubation 
of PBMC in tissue culture for 4-6 days with Staphylococcus 
aureus Cowan-I (SAC-I, Pansorbin, Calbiochem, San Diego, 
Calif) at 0.005% (V/V) and 20 .mu.l/ml rabbit antihuman IgM 
antibody coupled onto a solid phase ( Immunobeads , BioRad, 
Richmond, Calif.) with 20 ng/ml recombinant IL-4 (Sandoz, 
Basel, Switzerland) . 

induction of Primary CTL Responses to MAGE- 2 and ;3 Derived 
Peptides. Previous observations have revealed that over 95« of 
the peptides corresponding to known CTL epitopes, belong to the 
high or intermediate MHC binding groups. Following this 
r"a?ionale, the 6 highest MHC-binding P^}^^^"^* 
-3 were studied for effectiveness in raising HLA- Al -restricted 
ptt Usincr the in vitro primary CTL induction protocol 
described above^ PBMC were stimulated from at least 2 normal 

(<?EO ID NO -2)), from MAGE -3 was able to elicit CTL in one or 
the b^ood donors. After 2 rounds of stimulation in culture with 
au^ologgus nnr i gnn -present i ng eel 1 a (APC) ^ ls f^,l^ de 
EVDPIGHLY (SEQ ID NO.:2), significant cytotoxic actl ^^y 
towards Peptide-sensitized, HLA-A1 -bearing target cells was 
oSserved^F^G 2a). More significant was the observation hat 
two MAGE -3 -expressing HLA-A1 melanoma cell lines (397-mel and 
q?q m2i 7akut et al (1990) ^nr.r Res . 53:5-8) were also 
killed by these CTL (FIG? 2a) T^Noanti -peptide or anti-tumor 
reactivities were detected in the case of the remaining 5 
potential CTL epitopes, despite their screening in at least 
four independent HLA-A1+ blood donors. 
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cvtolvtic Activity to Non-Melanoma Tumors. As mentioned above, 
other tumors besides melanomas can also express MAGE genes, in 
par?icSar MAGE -2 and -3. The ability of the MAGE- 3 - specific 
CTL line to kill HLA-A1 -expressing breast and prostate 
carcinoma cell lines was also tested. The results in FIG 3 
show that one of the two breast cancer cell lines (HBL-100 , 
reported to express MAGE -3 (Zakut et al., supra) , was highly 
susceptible to lysis by the CTL.. The level of ™P™ved 
sianificantly if these cells were previously incubated with 

t au - I FN ( FIG . 3) , which increased (2-3 fold) the expression 
of MHC class I molecules on the cell surface. The other breast 
^nr^r cell line (BT-20) , also reported to express MAGE -3 

(z'kut et al., supra), and the prostate cancer line (PC3) were 
also killed! but ?o a lesser extent, and only when previously 
incubated with .tau.-IFN. 

Oaks' M K et al., Cancer Res. 54: 1627-29 (Apr. 1, 1994), 
■'Molecular' cytogenetic mapping of the human melanoma antigen 
(MAGm gene family to chromosome region Xq27-qter: implications 
for MAGE immunotherapy" . 

Weyn'ants, P., et al . , Int. J. Cancer 56:826-29 (1994), 
"Egression of MAGE genes by non- small -cell lung carcinomas". 

SSrnt R et al.. Cancer Res. 53:5-8 (Jan. 1, 1993), 
5S5fi«Atu5 expreSK^of MAGE-1 , -2 and -3 messenger RNA in- 
transformed and normal human cell lines". 

Kast 1 W M. et al., Proc. Nat'l Acad. Sci. 88:2283-2287 (Mar., 
5£). "Protection against lethal Sendai *irna infection by in 
vivo priming of vi ms-Rpeci f i c cytotoxic T lymphocytes with a 
free synthetic peptide". Mar. 1991. 

Seres K. et al., Nature 342:561-564 (30 Nov. 1989) "In vivo 
prying of yjWapecifi^: cytotoxic lymphocytes with synthetic 
lipopeptide vaccine". Nov. 30, 1989. 
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DIALOG (R) File 154 :MEDLINE (R) 

(c) format only 2000 Dialog Corporation. All rts. reserv. 

10371095 20192054 

Tumor-specific CD4+ T lymphocytes from cancer patients are required 
for optimal induction of cytotoxic T cells against the autologous tumor. 

Baxevanis CN; Voutsas IF; Tsitsilonis OE; Gritzapis AD; Sotiriadou R; 

Papamichail M . . 

Cancer Immunology and Immunotherapy Center, Saint Savas Cancer Hospital, 
Athens, Greece, baxevani@ath.forthnet.gr 

Journal of immunology (UNITED STATES) Apr 1 2000, 164 (7) p3902-12, 
ISSN 0022-1767 Journal Code: IFB 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 
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10199833 20021812 

Induction of tumor ii^pkty by removing CD25+CD4+ T c^B: a common basis 
between tumor immunity and autoimmunity. 

Shimizu J; Yamazaki S; Sakaguchi S 

Department of Immunopathology, Tokyo Metropolitan Institute of 
Gerontology, Japan . 

Journal of immunology (UNITED STATES) Nov 15 1999, 163 (10) p5211-8, 
ISSN 0022-1767 Journal Code: IFB 

Languages : ENGLISH 

Document type: JOURNAL ARTICLE 
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09889240 99244930 

Emergence of regulatory CD4+ T cell response to repetitive stimulation 
with antigen-presenting cells in vitro: implications in designing 
antigen-presenting cell-based tumor vaccines. 

Chakraborty NG; Li L; Sporn JR; Kurtzman SH; Ergin MT; Mukherji B 

Department of Medicine, University of Connecticut School of Medicine, 
Farmington 06030, USA. chakraborty@sun.uchc.edu 

Journal of immunology (UNITED STATES) May 1 1999, 162 (9) p5576-83, 
ISSN 0022-1767 Journal Code: IFB 

Contract/Grant No.: CA 61398, CA, NCI 

Languages : ENGLISH 

Document type: CLINICAL TRIAL; CLINICAL TRIAL, PHASE I; JOURNAL ARTICLE 
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09760789 99069265 

Granulocyte-macrophage colony-stimulating factor induces the 
differentiation of murine erythroleukaemia cells into dendritic cells. 

Cao X; Zhao Y; Yu Y; Wang Y; Zhang M; Zhang W; Wang J 

Department of Immunology, Second Military Medical University, 800 Xiang 
Yin Road, Shanghai 20 0433, China. 

Immunology (ENGLAND) Sep 1998, 95 (1) pl41-7, ISSN 0019-2805 
Journal Code: GH7 

Languages: ENGLISH 

Document type: JOURNAL ARTICLE 
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Eliciting T cell . immunity against poorly immunogenic tumors by 
immunization with dendritic cell-tumor fusion vaccines. 

Wang J; Saffold S; Cao X; Krauss J; Chen W 

Center for Surgery Research, The Cleveland Clinic Foundation, OH 44195, 
USA. 

Journal of immunology (UNITED STATES) Nov 15 1998, 161 (10) p5516-24, 
ISSN .0022-1767 Journal Code: IFB 

Contract/Grant No.: AI38602, AI, NIAID; CA67324, CA, NCI 
Languages : ENGLISH 



Document type: JOURN/^^RTICLE 

- end of record - 

? 

Display 6/3/6 (Item 1 from file: 34) 

DIALOG (R) File 34 : SciSearch (R) Cited Ref Sci 
(c) 2001 Inst for Sci Info. All rts. reserv. 

09018887 Genuine Article#: 357A2 No. References: 54 
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T cell responses against a cytomegalovirus antigen 
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ISSN: 0022-1767 Publication date: 20001001 

Publisher: AMER ASSOC IMMUNOLOGISTS, 9650 ROCKVILLE PIKE, BE THE S DA, MD 
20814 

Language: English Document Type: ARTICLE (ABSTRACT AVAILABLE) 
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STIMULATION WITH RECOMBINANT VACCINIA VIRUS 
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Language: ENGLISH Document Type: ARTICLE (Abstract Available) 
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